Protective effect of B.clasuii on sepsis

Protective effect of B.clausii on sepsis

Varlik K. Erel', Eylip Murat Yilmaz?

'Department of Anesthesiology and Reanimation

Eurasian Clinical and Analytical Medicine JO[gle[lEINER:E o))

?Department of General Surgery, Faculty of Medicine, Adnan Menderes University, Aydin, Turkey

DOI104328/ECAM127
Received - 15.03.2018
Accepted : 24032018

Published Online : 26.03.2018
Printed Online  : 01.052018

Eu Clin Anal Med 20186(2): 18-21

Abstract

Aim: Sepsis is a clinical problem that still has high mortality and morbidity despite advances in supportive care in
intensive care. The study's aim was to investigate the protective effect of Bacillus clausii, an important probiotic
with a strengthening effect on the gastrointestinal barrier, on septicemia.

Material and Methods: Twenty-four rats were divided into three randomized and double-blind groups, as Group
1 (control group, n=8), Group 2 (sepsis group, n=8), and Group 3 (sepsis+probiotic group, n=8). Lipopolysaccha-
ride extracted from serotypes (0111:B4) of Escherichia coli (E.coli ] was injected intraperitoneally to all group
for sepsis model at a dose of 15 mg/kg and rats were sacrificed at 48 hours. Serum oxidant and antioxidant
parameters were measured.

Results: The C-Reactive Protein (CRP) value of Group 1 was significantly lower than Group 2 [Cl:(-4416)-(-28.52),
p=0.000], whereas the CRP values of Group 3 were significantly lower than Group 2 [Cl:(74)-(34.7), p=0.005]. MDA
values were found to be significant between Groups 1and 2, Cl:(-0.3)-(-0.7), p=0.045. The thiol values of Group 2
were significantly lower than Group 1[Cl:(9)-(366), p=0.041], whereas the thiol (SH) values of Group 3 were signifi-
cantly higher than those of Group 2 [Cl:(-659)-(-98), p=0.016].

Discussion: B. clausii is one of a group of probiotics that is inexpensive and effective. Sepsis is still a high-risk
clinical problem. Our study showed that B. clausii has a protective effect against sepsis.
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Introduction

Sepsis is a clinical problem that still has high mortality and morbidity
despite advances in supportive care in intensive care [1]. More than
1 million pediatric and neonatal cases are reported worldwide every
year, according to the United States' health data [2,3]. Recently, in a
multicenter study involving more than 14,000 patients in more than
1200 intensive care units, 51% of the patients were infected and 71%
were using antibiotics on the day of the survey. In the study, antibiotics
were shown to cause gastrointestinal microbial flora loss and poten-
tial increase of pathogens, which lead to resistance against standard
antibiotic drugs [4].

Recent randomized double-blind studies have shown that probiotics
use in patients with sepsis reduces infection rates [5, 6]. These stud-
ies suggest that the deterioration of the intestinal barrier in septic
patients is one of the most important factors for clinical aggravation
and mortality and that probiotics probably have protective effects for
this barrier [7]. Lactobacillus rhamnosus GG (LGG) and Bifidobacterium
longum (BL) are some of the most studied probiotics on this topic [8].
Some studies that have combined these two probiotics have shown
that they are protective against septicemia that is related to hospi-
tal-associated pneumoania, diarrhea, postoperative infection, and venti-
lator-induced pneumonia [9].

The aim of this study was to investigate the protective effect of Bacillus
clausii, an important probiotic that has a strengthening effect on gas-
trointestinal barrier, on septicemia.

Material and Methods

Animals

All experiments were performed in accordance with the principles and
guidelines of Adnan Menderes University Animal Ethical Committee's
approval (HADYEK 64583101/2017/134). 24 male rats, four to six months
old (350-400g), were obtained from the Experimental Animal Center of
Adnan Menderes University (ADU).

Experimental design

Twenty-four rats were randomized into three groups. Rats were fed
with standard food and water for 10 days.

Group 1 (control group, n=8): After 10 days blood was taken and the rats
were sacrificed for biochemical examination.

Group 2 (sepsis group, n=8): The rats were given lipopolysaccharide ex-
tracted from serotypes (0111: B4) of E. coli via intraperitoneal injection
at a dose of 15 mg/kg. After two days the rats were sacrificed via high
dose intraperitoneal injection of pentothal sodium and blood samples
were drawn for biochemical examination.

Group 3 (sepsis+probiotic group, n=8): Rats in this group were addi-
tionally given 1x10-7 CFU/day B. clausii daily for 10 days via gastric tube.
Subsequently, as in the experimental sepsis model, 1x10-13 E. coli was
applied intraperitoneally. After two days the rats were sacrificed via
high dose intraperitoneal injection of pentothal sodium and blood sam-
ples were drawn for biochemical examination.

Experimental Sepsis Model

Lipopolysaccharide extracted from serotypes (0111:B4) of E. coli was in-
jected intraperitoneally at a dose of 15 mg/kg and rats were sacrificed
at two days.

Oxidant and antioxidant parameters in blood

Blood analyses

Blood was taken from each rat's heart via tube with no anticoagulant
centrifuged at 1000g for 10 min. The supernatants were collected and
kept at -80°C for ELISA and other analysis.

Determination of Endothelial Nitric Oxide Synthase (eNOS)

eNQS levels in serum samples were determined by CUSABIO Rat eNOS
rat ELISA kit (Wuhan Hi-tech Medical Devices Park, Building B11, Ga-
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oxin Road, Donghu Hi-Tech Development Area, Wuhan, Hubei Province
430208, China). Results were automatically calculated at 450nm using
an ELISA microplate reader (DAR 800, Diagnostic Automation, and CA
91302, USA). According to the kit content, the sensitivity of the test was
3.99ulU/mL, the detection range was 15.6-1000pIU/mL, and the repeat-
ability of the test was intra-assay CV<8% and inter-assay CV<10%.
Determination of C-reactive protein (CRP)

CRP levels in serum samples were determined by the Sunred Rat ELISA
kit (Catalog No. 201-11-0054, SunRed Biological Technology, No128 Lane
628, Jufengyuan Road, Baoshan District, Shanghai, PRC). Results were
automatically calculated at 450nm using an ELISA microplate reader
(DAR 800, Diagnostic Automation, CA 91302, USA). According to the kit
content, the sensitivity of the test was 3145ng/ml, the detection range
was 5-900ng/ml, and the repeatability of the test was intra-assay
CV<9% and inter-assay CV<12%.

Determination of glutathione peroxidase-1 (GPX-1)

GPX-1 levels in serum samples were determined by the Elabscience
ELISA kit (Elabscience Biotechnology Co., Ltd, Guandong Science and
Technology Park, WuHan, PRC). Results were automatically calculated
at 450nm using an ELISA microplate reader (DAR 800, Diagnostic Auto-
mation, CA 91302, USA). According to the kit content, the sensitivity of
the test was 18.75pg/ml, the detection range was 31.25-2000 pg/ml, and
the repeatability of the test was intra-assay CV<10% and inter-assay
CV<12%.

Determination of paraoxanase 1 (PON-1)

PON-1 levels in serum samples were determined by the Elabscience
ELISA kit (Elabscience Biotechnology Co., Ltd, Guandong Science and
Technology Park, WuHan, PRC). Results were automatically calculated
at 450nm using an ELISA microplate reader (DAR 800, Diagnostic Au-
tomation, CA 91302, USA). According to the kit content, the sensitivity
of the test was 01ng/ml, the detection range was 016-10ng/ml, and
the repeatability of the test was intra-assay CV<10% and inter-assay
CV<12%.

Determination of total thiol (SH)

Total thiol levels in serum samples were determined by the real assay
colorimetric (Mega Tip Sanayi ve Tic. Ltd., Turkey). Results were auto-
matically calculated at 405nm using an ELISA microplate reader (DAR
800, Diagnostic Automation, CA 91302, USAJ. The results were calculated
and expressed as umol/L.

Determination of malonyldialdehyde (MDA)

Serum MDA levels were measured spectrophotometrically by Ohkowa's
method, which is based on the principle that the lipid peroxidation
product, MDA, reacts with thiobarbituric acid (TBA) to form a colored
complex that gives maximum absorbance at 532nm [10]. 3.3' Tetrae-
thoxypropane was used as standard. The results were given as mmol
/L

Data presentation and statistics

Descriptive statistics and homogeneity tests were performed. Ac-
cording to the Shapiro-Wilk analysis, logarithmic transformation was
performed on the normal non-scattering data and the data were not
normally dispersed. The Mann-Whitney U test was used for determining
the differences between the groups. All the data were processed in
SPSS and p<0.05 was accepted as statistically significant.

Results

Mean values of eNOS were found to be 5546+9.6 plU/mL, 5944+9.8 plu/
mL, and 53.76+13.8 plU/mL, respectively in the three groups, but there
was no statistical significance between these groups [Cl:(-141)-(6.7) for
Groups 1 and 2, p=0463; Cl:(-6.8)-(18.2), p=0.348 for Groups 2 and 3].
When the CRP values obtained from the groups were examined, the
mean value of Group 1 was 341+5ng/ml. Group 2 was 704+9ng/ml and
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Table 1. Blood values of oxidants and antioxidants

eNO0S CRP* PON-1 GPX-1 EIRGI6T MDA
GROUPS
piu/ml ng/ml ng/ml pg/ml  (SH) pmol/L pmol/L
= Meann=8 55,76 3412 29 50,77 786,58 15,63
3
< Std. Deviation 9,655 5014 ,060 16,564 212,562 3480
S Meann=8 5944 7046 39 53,28 598,30 2850
3
& Std. Deviation 9,862 9,012 169 nmn 36,666 16,158
"2 Meann=8 53,76 4935 38 5196 97734 18,28
3
S Std. Deviation 13,241 15,591 on 18177 303,159 6,703
B0
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Figure 1. eNOS, CRP, GPX-1, MDA changes in groups. * p < 0.05
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Figure 2. Total thiol (SH) umol/I changes in groups.” p < 0.05
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Figure 3. PON-1ng/ml changes in groups.” p>0.05
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Group 3 was 49.3£15ng/ml. The value of Group 1was significantly lower
than Group 2 [Cl:(-441)-(-28.5), p=0.000], and the CRP values of Group
3 were also significantly lower than Group 2 [Cl: (74)-(34.7), p=0.005].
Rising GPX-1 values in Group 2 (53.2¢17 pg/ml] when compared to
Group 1 (50.7+1 pg/ml), returned to values close to Group 1in Group
3 (51.918pg/ml), but there was no statistical significance. MDA values
were found to be 28.5+6 umol/L and 18.2¢16 mmol / L in Groups 2 and
3, respectively [Cl:(-3.6)-(241), p=0121], while they were 15.6+3 mmol / L
in Group 1 [for Groups 1and 2, Cl: (-0.3)-(-0.7), p=0.045]. The thiol mea-
sured 786.58+212 umol/L in Group 1, 589 + 36 umol/L in Group 2, and
97734 + 303 pumol/L in Group 3. The thiol values of Group 2 were signifi-
cantly lower than Group 1[Cl:(9)-(366), p=0.041], whereas the values of
Group 3 were significantly higher than those of Group 2 [C: (-659)-(-98),
p=0.016]. PON-1 values were found to be 0.29+0.06ng/ml, 0.28+016ng/
ml, and 0.39+0.07ng/ml, respectively, but no statistically significant
difference was found between groups (Table 1, Figure 1, Figure 2 and
Figure 3).

Discussion

Today, sepsis is a public health problem that still has a high mortality
rate. Research continues to find alternative treatments for septice-
mia in patients who have been hospitalized in long-term and intensive
care units and have antibiotic resistance. Although vaccination may be
thought of as one of the methads that strengthens the host system,
this has not been shown to be successful [11].

The use of probiotics, which are living microorganisms beneficial to the
host system when taken via the gastrointestinal system, are anoth-
er alternative treatment method [12]. There are studies showing that
probiotics are useful in many cases with sepsis, pancreatitis, pneu-
monia, and especially in neonatal necrotizing enterocolitis and short
bowel syndrome [13-15]. Haro et al. ([16] reported that at the time of
their study, anti-inflammatory markers against sepsis were higher in
rats fed Lactobacillus carierii and that the sepsis-related probiotics
were significantly protective. In a study by Wang et al. [17], in rats fed
with Lactobacillus plantarum and Lactobacillus acidophilus, bacterial
translocation decreased and thus sepsis risk decreased. Another study
by Guney-Varal | et al. [18] with Bifidobacterium animals also report-
ed positive effects of probiotics on sepsis. Until now, studies of many
popular probiotics’ effects on sepsis have been reported positively, but
studies on Bacillus clausii and sepsis are very limited in the literature.
In a literature review, no studies were found except for the study of 244
newborns by Tewani et al. [19] which reported that B. clausii does not
have any significant benefit on sepsis. Most of the studies report that B.
clausii has no effect on mortality in neonatal patients, so we decided to
work on this issue. We planned this study because there has not been
a study of the effects of B. clausii on rats with sepsis.

CRP is a rising marker protein in stress, chronic inflammation, and sep-
sis [20], suggesting that the reduction in the treatment group is signif-
icant for the prophylactic protective effect of B. clausii. In our study,
while CRP increased significantly in the group with sepsis, it decreased
in the group given prophylactic B. clausii. Rabha et al [21] treated rats
with an agent called Kaempferol in their study of experimental sepsis.
MDA and eNOS levels in the sepsis group were found to be low in the
treatment groups and the agent was effective in the treatment. In our
study, markers with oxidative stress markers increased in the sepsis
group, but decreased in the group with probiotic, indicating positive B.
clausii effect on sepsis.

Thiol is an important antioxidant marker [22]. It was found higher in the
sepsis group than in the control group and it was lower in the sepsis
group than the probiotic group. Our study showed that there is a pro-
tective effect of B. clausii from sepsis.
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In conclusion, sepsis is still a high-risk clinical problem, and prevention
of bacterial translocation by probiotics is significantly reducing this
mortality. B. clausii is one of these probiotics which is inexpensive and
effective. We recommend further randomized, prospective clinical tri-
als for the investigation of efficacy.
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